Abstract

In this thesis, the field orientation control, which is the most popular control algorithm of induction motor, beside the fuzzy logic controller to compensate the speed is used. 

One of the most important reasons of spreading the use of the fuzzy logic is that the structure of the fuzzy logic is very similar to the human way of thinking. Accordingly, some of the technological problems can be solved easier. Therefore, this method is used in the proposed control algorithm.

Controlled induction motor drives without mechanical speed sensors at the motor shaft have the attractions of low cost and high reliability. To replace the sensor the information on the rotor speed is extracted from measured stator voltages and currents at the motor terminals. Vector-controlled drives require estimating the magnitude and spatial orientation of the fundamental magnetic flux waves in the stator or in the rotor. Luenberger state observer is used for this purpose. Very low errors between the estimated and real rotor angular velocity in steady states and transients have been observed for values very close or equal to zero. The used motor is fed by voltage source inverter with hysteresis current controllers. Properties of the control system with the speed observer have been investigated and results of simulations are presented, for extremely low speeds operation under different load conditions.
